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Why supersymmeiry?

SM describes most phenomena
But:
- no reason for amount of particles
- no Grand Unification Theory (GUT)
- hierarchy problem:
electroweak scale mw <<mr = 10° GeV

- dangerous corrections to higgs mass

mmmm)> needs same interaction with opposite sign

boson <) fermion
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boson fermion

- new sparticles
lepton number

change spin by 3 —= selectron S=0
gluino S=1/2

analogue to L, B: R parity conserved
R £ (_1)3B+L+28
consequences: -only sparticle pairs

-must be stable LSP (Lightest Supersymmetric Particle)

0
- X1 neutralino  good candidate for cold dark mat
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SUSY not exact symmetry:

m==D> sparticles must be heavier than particle
because no sparticle seen yet

== Symmetry breaking by gravitino (mSugra model)

higher mass means one needs more energy / new colliders

like the LHC Large Hadron Collider

proton (7TeV) proton (7TeV)
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Distribution in proton : primary sparticles mainly squark/squark squark/antisqu
gluino/squark gluino/antisquark \3
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Atlas detector

(A Toroidal LHC AparatuS)

inner tracker :
electromagnetic calorimeter : momentum of charged
energy of particles particles
muon
chambers

hadronic calorimeter :
energy of hadronic particles
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X«l €sCapes =——m—m———m— indirect measurements

good because: two leptons / easy reconstruction

ignore taus because reconstruction more difficult

THANTED

= BANSCERSUS <Z

- opposite sign leptons |
- same flavour (lepton number)
- slepton only one visible daughter
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from invariant mass you get mass difference between the

two neutralinos
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triangle with sharp edge

[ Invariant Mass ‘

; . a (TR T Entries 2276
use generator information to £ i J :
plot invariant mass of leptons § . ﬁ
with all requirements . I )
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can be calculated 02 |
fr‘om generated UETIJ,.I ce e bev s by v v by by by o |l |.|..:x10!
masses 0 20 40 60 80 100 120 110 160 180 200
m I ~ 1OOGeV inv mass m, [MeV]

all based on generator information: know mother/daughter/type etc.
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How can we identify leptons on real data?
try method on truth generator data
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now try reconstructed data
-use electrons and muons

2 L e o — -opposite sign same flavour OSSF
E -highest transverse momentum
wnf - n<25
e ,, -still influence of other

100 120 140 160 180 200

particles faking leptons

m,,, [MeV]

compare muon and electron
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take only muons from now on
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although nice triangular shape for muons
still effects from detector resolution

Resolution for invariant mass

oh -t r e e e et Entries 2688
Q - 7 ndl 38T
E ol 1
S b R gaussian function with
<ok E width of 1.34 GeV
00} -
200F- E -invariant mass smeared out
: : -more points move to upper
100 =
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fit convolution of gaussian function and triangle
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expected to be in middle of edge :

m, ~ (99.15+0.46)GeV
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Conclusion:
- faking electrons easier than faking muons
- with muon good triangular shape can be received
using: - pr cut
- convolution with gaussian function

calculated mass | received mass
difference difference

100 GeV 99.15 GeV

- data correspond to luminosity of 672pb™

- could be reached after 3 months
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